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6ABA AND L-GLUTAMIC ACID ANALOGS 
FOR ANTISEIZURE TREATMENT 



TECHNICAL FIELD 

5 

The present invention relates to novel 
compounds that are analogs of glutamic acid and 
gamma-aminobutyric acid (GABA) . More specifically, 
the analogs are useful as antiseizure therapy for 

10 central nervous system disorders such as epilepsy, 
Huntington's chorea, cerebral ischemia, Parkinson's 
disease, tardive dyskinesia and spasticity* It is 
also possible that the present invention could be 
used as an anti-depressant, anxiolytic and 

15 antipsychotic activity. 

BACKGROUND OF THE INVENTION 

Gamma-aminobutyric acid (GABA) and L- 
20 glutamic acid are two major neurotransmitters 
involved in the regulation of brain neuronal 
activity. GABA is the major inhibitory 
neurotransmitter and L-glutamic acid is an excitatory 
transmitter (1,2). An imbalance in the concentration 
25 of these neurotransmitters can lead to convulsive 
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^^nalv it is Clinically relevant to be 
e<-atps Accordingly / 

; v. states by controlling the 
able to control convulsive states by 

4-aholisTn of this neurotransmitter, 
metabolism ,,,„ation of GABA diminishes 

When the concentration o 

Id level in the brain, convulsions 
c hPlow a threshold levei 

.he GABA levels rise in the brain 

result (3) ; when the GABA 

seizures terminate (4). 
aurm, c.nvuls.o„s, s..zur ^„„„,„. 

seUur. « "^rein means excessl 

activity aXsoc.served(5-»). 0«.n, «.e 
. ,„£ GMJ and SABA vary in parallel 
conc«trations of SAD an 
^c.«. decrease. OA. concentration results 

^ ^"^tl::. =e tn. .pcrtanc. o, CA.A as an 
.nnlMtory ne„ro«.n..i«er. and It. e«ect on 

■ .tates and other »otor dysfunctions, a 
convulsive states an ^ 

,0 variety of approaches have heen taXe 

^ 4.<«n For example, tne moa 
4r, rABA concentration. 
brain GABA co ^^^^ 

V, «a«5 to administer gabh- 
obvious approach was to a 

,3 injected into tne hraln Of a convul.. ^-^. 

=o MO^ However, if GABA is 
- convulsions cease )• ^..^ant 
25 administered systemically, there 

GABA under normal circumstances, 
effect because GABA, unu 



wo 92/09560 



-3- 



PCT/US91/08701 



cannot cross the blood brain barrier (11). In view 
of this limitation, there are three alternative 
approaches that can be taken to raise GABA levels. 

The most frequent approach is to design a 
5 compound that crosses the blood brain barrier and 
then inactivates GABA aminotransferase. The effect 
is to block the degradation of GABA and thereby 
increase its concentration* Numerous mechanism-based 
inactivators of GABA aminotransferase are known (12) . 

10 Another approach is to increase GABA 

concentrations in the brain by making GABA lipophilic 
by conversion to hydrophobic GABA amides (13,14), 
imines (13), or GABA esters (15,16) so that GABA can 
cross the blood brain barrier. Once inside the 

15 brain, these compounds require amidases and esterases 
to hydrolyze off the carrier group and release GABA. 

A third approach is to increase brain GABA 
levels by designing an activator of GAD. A few 
compounds have been described as activators of GAD. 

20 The anticonvulsant agent, milacemide, was reported to 
increase the activity of GAD by 11% and as a result 
increase GABA concentration in the substantia nigra 
by up to 38% (17) . The anticonvulsant drug sodiur. 
valproate (18) was also reported to activate GAD and 

2 5 increase GABA levels. 
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;.pplica„t has ,ynth.sl«d a serial of OABA 
„a L-,lu«.ate analogs havin, toe .biUty to 

acUvat. in ana .av.. a .ose .epa„.e„. 

,„„c.ive e„.=. o. ..i.ura in one =o.po 

, „ pa^icuu. was founa » .e an un«cp.=«ax, po a. 

.o no. p.o.o.e the unwantea .ia. ejects o 
ataxia, -oraingly, P"-* ^""^'^ 
: novai s..i« o. co„Po.nas ana ...ir .«.oa o. uae 
10 in suppressing seizures. 

SUMMARY OF THE INVENTION 

Xn accordance with the present invention, 
.5 there is provided a compound of the formula I 

H-NCHCCH2COOH (I) 



^1 



" Wherein is a straight or branched alXyX o. .ro. : 
: . carbons, P^en.. or c.cXoaiK.i having .ro. 3 t. 

p is hydrogen or methyl, and R3 is 
carbon atoms, R2 ^ ^ 

.,.o,.n. »a.n,i o. ca..o.i,. o. i« aia,™ ■ 
ananUo^er. ana pKar^ceuUcaXiV acc.pta.ie 

thereof- 



wo 92/09560 



-5- 



PCT/US91/08701 



The present invention further provides a 
method of treating seizure disorders by administering 
an anticonvulsant effective amount of the 
aformentioned composition. 
5 Also, the present invention provides a 

method for increasing brain neuronal GABA and 
provides pharmaceutical compositions of the compounds 
of Formula I. 

10 DETAILED DESCRIPTION OF THE INVENTION 

In accordance with the present invention, 
there is provided a series of 3-alkyl-4-aminobutyric 
acid or 3-alkyl glutamic acid analogs which are shown 

15 herein to activate GAD. For example, the alkyl 
moieties as represented by in Formula I can be 
methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, tert-butyl, isopentyl and neopentyl as 
well as other alkyl groups. The cycloalkyl groups 

20 represented by R^ are exemplified by cyclopropyl, 

cyclobutyl, cyclopentyl and cyclohexyl. The analogs 
are further shown herein to prevent seizure while not 
causing the side effect of ataxia, such a side effect 
being found in several anti-seizure pharmaceuticals. 
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More specifically, the present invention 
provides compounds of the formula I 



H^NCHCCHjCOOH 



^1 



. H is a straight or branched alKyl Of from 1 

to 6 carbons, phenyl or a cyl 

p is hydrogen or methyl, and R3 xs 

hydrogen, methyl, ^^.tically acceptable 

c and both pharmaceutica^iy 

--"^ -en.- ; ^^^^^^^^ ,,,, 

15 is hydrogen, « "V" « . , ,j- 

U «,e preferred compound is 4-.Bin=-3-(a 

' . It MS been found that 

„e«,ylprcpyl) butanoic .=id. 

,nis =o„po«nd is .nexp^lV potent^- 
.«er analogs syn.nesi.ed in 

«hat is further surprising, as 

„ «s«d in vHo. „„^„„„a 
, ^.xxowln, data shows, .e that this P 
is the least effective on, of the analogs 

I ting =.0 ^ — 7: 

:lpe=ted that this preferred compound had snch 

„ high potentency when tested is v_i=iO. 
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The compounds made in accordance with the 
present invention may form pharmaceutical ly 
acceptable salts with both organic and inorganic 
acids or bases. For example, the acid addition salts 
5 of the basic compounds are prepared either by 
dissolving the free base in aqueous or aqueous 
alcohol solution or other suitable solvents 
containing the appropriate acid and isolating the 
salt by evaporating the solution. Examples of 

10 pharmaceutical ly acceptable salts are hydrochlorides, 
hydrobromides , hydrosul fates, etc. as well as sodium, 
potassium and magnesium etc. salts. 

The compounds made in accordance with the 
present invention can contain one or several 

15 asymmetric carbon atoms. The invention includes the 
individual diastereomers or enantiomers, and the 
mixtures thereof. The individual diastereomers or 
enantiomers may be prepared or isolated by methods 
already well known in the art. 

20 The method for the formation of the 3- 

alkyl-4-amlnobutanoic acids starting from 2-alkenoic 
esters is prepared from commercially available 
aldehydes and monoethyl malonate by the Knoevenagel 
reaction (19), with the exception of ethyl 4,4- 

25 dimethyl-2-pentenoate- This compound was prepared 
from 2,2-dimethylpropanal and ethyl lithioacetate, 
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„,o,Ph=rvl Clorid. and pyridine. The Michael 
»Haltlon of nitroMtliane to alpha, Be 
To n« — - l.l,3,3-««a."..--- - 
, ,,;-dia».i=ycloC..->-.c.,-e„.<0», --ded 

r riiphatic .... ^^.^^ - 

^„ally reduced .y either hi,h pressure catalyic 
,,aro,enation by .etal-catalyzed transfer 

or bv newly introduced hydro,enolysiS 
,0 nydrcenat^on, or by n y ^^^^^^^^^^^ 

methods with ammoniu. formate 

f.ivsts applicants have found 
and palladium as catalysts, app 

Ta. .-ni.roca..ox.Uc esters can .e re.uce. a .os 

tatitively to t.e corresponding 4-a.inocarboxyU. 

quantatxtively palladium on carbon 

15 esters by hydrogenation using 10% pall 
15 esters y y temperature and 

» ^afalvsts in acetic acia 
a. catalyst .mino esters produced were 

at.osph.ric pressure, -m 
subjected to acid hydrolysis to aff 
inventive compounds in ,ood y.elds. This 
provide, access to a variety of 3-al.yl- 

e«mples and thus i. advantageous In comparison 
methods previously used. 



wo 92/09560 



-9- 



PCT/US91/08701 



When the starting material is not 
commercially available, the synthetic sequence was 
initiated with the corresponding alcohol, which was 
oxidized to the aldehyde by the method of Corey et al 
5 (20). 

The compounds made by the aforementioned 
synthetic method can be used as pharmaceutical 
compositions as an anti-depressant, anxiolytic, 
antipsychotic, antiseizure, anti-dyskinesic, or 

10 anti-symptomatic for Huntington's or Parkinson's 
diseases when an effective amount of a compound of 
the aforementioned formula together with a 
pharmaceutical ly acceptable carrier is used. That 
is, the present invention provides a pharmaceutical 

15 composition for the suppression of seizures resulting 
from epilepsy, the treatment of cerebral ischemia, 
Parkinson's disease, Huntington's disease and 
spasticity and also possibly for antidepressent , 
anxiolytic and antipsychotic effects. These latter 

20 uses are. expected due to functional similarities tc 
other known compounds having these pharmacological 
activities, the pharmaceutical can be used in a 
method for treating such disorders in mammals, 
including human, suffering therefrom by administer ir.q 

2 5 to such mammals an effective amount of the compound 
as described above in unit dosage form. 
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«e ph.r«ceutl=.l compound «ad. In 

1« th. pr«e« invention can be prepared 
accordance with the pr 

. . H in a wide variety of dosage forms, 
and administered in a wiae be 

,e these pharmaceutical composxt.ons can 
For example, these v carriers 
, „de in iner.. phar»=.u.icUV — 

-^er solid or li^id- Solid form 
Which are either soli aisper.lble 
preparation include powders, tablet., P 

=.osules, cachet., and supposLtori... 
^.hUle., caps^ie ^ ^^^^^^^^^^ ^^^^^ 

Other solid and liquid 

. i„ accordance with Imown methods of the art. 

■ preparation may « varied or adjusted from. 

dose of prepare kilogram 
»„e miUi^ra. to ahout .00 milligrams P 

,„ .veraqe 70 Kilogram patient, 
dally, l>a.«J on an averag ^ 

of about 1 milligram to about 
,5 daily dose range of ih. dosages, 

„UUgram. per Ulogra. is preferr 

.r may be varied d.p«.ding upon th. req 

tit the severity of the condition being 
With a patxent, tne 

. the compound being employed, 

treated, and the particular 
fhe oroper dosage lu*- f 
20 Determination of the prop 

.•nns is within the sKill of the art. 
situations is wi ^ compounds made in 

Illustrative examples of comp 

were tested to 
with the present invention were 
accordance with the p activate 

.V, ,hilitv of the compounds to aci. 
demonstrate the ability 

35 0.0 in and to prevent seizure in — 

the side effect of ataxia. 
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In vitro GAD Activation 

Assays were carried out in 10 ml vials 
sealed with serum caps through which a center well 
(Kontes catalogue no. 882320-000) was inserted. The 
5 center well was charged with 200 jul of freshly 

prepared 8% KOH solution. Various concentrations of 
L-glutamic acid (0.5, 0.25, 0.166,- 0.125, 0.10 mM) 
containing [^^C]L-glutamate (10 jaCj^/mmol) in 50 mM 
potassium phosphate buffer, pH 7.2 were shaken at 

10 37 "C in separate vials with purified L-glutamic acid 
decarboxylase (18.75 j^g; spec, act 10.85 pmol/min mg) 
in a total volume of 2.00 ml. After being shaken for 
60 minutes, the enzyme reactions were quenched by the 
addition of 200 ;al of 6 M sulfuric acid to the 

15 contents of each of the vials. The vials were shaken 
for an additional 60 minutes at 37 'C. The center 
wells were removed and placed in scintillation vials 
with 10 ml of scintillation fluid for radioactivity 
determination. The same assays were repeated except 

20 in the presence of various concentrations of the 

activators (2.5, 1.0, 0.5, 0.25, 0.1, 0.05 mM) . The 

V values were determined from plots of l/cpm 
max 

versus l/[glutamate] at various concentrations of 

activators. The data were expressed as the ratio of 

2 5 the V in the presence of the activators to the 
max ^ 

in the absence of the activators times 100%. 

max 
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results o« th. exp.ri»e„t are sho»n in 

.... . xne «s« 

th. various coripounds t.Bt.d to 
activation by tne voi. 

. deoraes. The know, activator sodum 
differing degrees. 

, valproate and GABAPml» were tested. 

„ vivo tests .ere performed to de.onstrate 

seizure preventing capabilities of the novel 
eo^pounds. Threshold «.i«u. electroshoc. iS an 
.1.1 -odel test for generalized 

'rer lice ..-30 .... allowed 

^.s to food and water prior to testing. For 
,r.e access to ^^^^ ^ 

screening, groups of fiv 
" TdTn::."- loMurs after dosing. 

„ „ .ethylcellulose. «i.als were shocXed with 
clHectrodes <s.e below, and observed for tonic 
corneal eiec Absence of hindlimb 

,0 Hindlimb extender seizures. A.sen e 

- taken as an anticovulsant effect. 

electros., apparatus delivered a eo 
H. sine wave witn a current amplitude of U ^ 

for 0 2 seconds. The current strengt 
(peak-to-peak) for 0.2 s 

^ in this procedure produced tonic 
25 of 14 inA used in this 
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extensor seizures in approximately 95% of untreated 
mice, but was only slightly above threshold for tonic 
extension. 

Summaries of the numbers of animals. 
5 protected from seizures when tested 120 minutes after 
administration of each compound set forth in the 
lefthand column are given in Table 2 for varying dose 
levels set forth in the second column of the Table. 

Due to the interesting phenomena related to 

10 the (R,S) -i-butyl GABA (the compound having 
significantly higher potency and effectiveness 
without causing ataxia) , threshold maximal 
electroshock tests where conducted varying the time 
of testing from one hour to eight hours, the dose 

15 being 10 milligram per kilogram in mice, injected 
intravenously. Table 3 shows the results of these 
tests indicating a maximum protection after two hours 
of testing. 

In view of the above results, a dose 

20 response curve was made for the two hour testing time 
period in mice, the drug being given intravenously at 
10 milligrams per kilogram. The results of this test 
is shown in Table 4 with a calculated ED50 equaling 
2.07 milligrams per kilogram. 
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, third phar^colcical "»t w.s performed 
„ described in .... « al m «>U 

p.ocedu«. dru,s w.« ".ted «r at«nua..o„ 
threshold Clonic seizur.. in .ice caused .y 

>d„inistr.tion of pentylenetetrazol (8= 
3 .uhcutaneous adBiniStr 

-'-'•-=^";TTsr. ro. the third test 

aisence type seizures. Result 

,or the compound When administered either 

t was conducted at three dose levels, show.n, 

" protection it 30 end 100 -it^ 

effective protecr^ion 

"° ""'"xhe ahove is a si^niacant Undin, because 
compound havin, the least ahiUty to activate 

tne coiuF 10 fold increase in 

surprisingly —"---^ ^^^^ _ 

4->.o Other compounds testea. 
potency over the other P ^^^^ 

unexpected is the absence of ataxic 
to this increase in potency. 

;„ the above demonstrated activity 

. o, th. compounds characterizing the present invention 
s„d in particular the .-^ino-- ^^^^ 
methylpropyllbutanoic acid (i.o V ^ 
conpounds made in accordance with t" P-^ 
Jention are o. value as pharmacolcical .»ts, 
„ particularly «r the treatement o. secures 
mammals, including humans. 
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Activation of GAD by GABA analogues at various 
concentrations expressed in % 



HjNCHjCCHjCOO 
R 



R- , 2 . 

X ^ 


SmM 


l.OmM 


O.SmM 


0.25mM 


O.lmM 


O.OSm 


(R,S)-CH^,H 


239 


168 


142 


128 


118 


107 


{R)-CH-,H 


327 


202 


185 


135 


128 


109 


(S)-CH-,H 


170 


118 


_» _ 


103 






CH3, CH3 


174 


125 




109 






(R,S)-C2H5,H 


172 


128 




108 






(R,S)-n-C3H^,H 


156 


112 




105 






(R,S)-i-C3H^,H 


140 


108 




104 






(R,S)-n-C4Hg,H 


178 


117 




105 






(R,S)-i-C4Hg,H 


143 


113 




109 






(R,S)-s-C4Hg,H 


169 


119 




105 






(R,S)-t-C4Hg,H 


295 


174 


147 


121 


117 


108 


(R,S)-neo-C5Hj^j^,H 


279 


181 




130 






(R,S)-i-C5H^^,H 


142 


118 




109 






(R,S)-CgH^j^,H 


125 


100 




100 






(R,S) -CgHg.H 


218 


129 




110 







^ Not determined 
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I 

H^NCHCHCH-COO 

^ I 
R 



104 

108 

100 

109 

112 

119 115 105 
105 



R 2 


.5inH 


i.omM 


O.SinM 


H(R,S) 


140 


111 




H(R) 


173 


125 








H(S) 


100 


100 


» — 


CH3 


143 


121 






207 


151 








124 


sodium Valproate 


207 


138 


GABAPENTIN 


178 


145 





«tivatlon of ^ by ,luta»« .nalo^es expressed in 

%. 



coo- 



H,N''-CH-CH-CH2-C00H 





2.5mM 


l.OmM 


0.25nM 


R 






113 




212 


144 


CH3 






113 




170 


128 


S«5 


153 


125 


108 




144 


114 


105 


i-C3«7 


133 


117 


105 




129 


112 


106 




172 


135 


112 


C6«5 

sodium valproate 


207 


138 


119 



wo 92/09560 



•17- 



PCr/US91/08701 



TABLE 2 



Prevention of tonic extensor seizures in mice 
following intravenous administration of 3 -substituted 
GABA derivatives. 



dose 


time after 


effect 


ataxia 


(mg/Kg) 




iinrotected/ 


4 ataxia 




# tested 


# tested 


10 


120 


0/5 


0/5 


30 


120 


**/ D 


0/5 


100 


120 


3/5 


0/5 


1 


120 


1/10 


0/10 


3 


120 


2/10 


0/10 


10 


120 




0/10 


30 


120 


3/10 


0/10 


100 


120 


3/10(5/10) 


1/10 


10 


120 


1/10 


1/10 


30 


120 


2/10 


0/10 


100 


120 


5/10 


0/10 


10 


120 


2/10 


0/10 


30 


120 


2/10 


0/10 


100 


120 


5/10 


0/10 


3 


120 


1/5 


0/5 


10 


120 


1/5 


0/5 


30 


120 


2/5 


0/5 


100 


120 


5/5 


0/5 


JU 




4/5 


0/5 


100 


120 


4/5 


0/5 


10 


120 


1/10 


0/10 


30 


120 


3/10 


0/10 


100 


120 


4/10 


0/10 


3 


120 


2/10 


0/10 


10 


120 


3/10 


0/10 


30 


120 


2/10 


0/10 


0.3 


120 


1/10 


0/10 


0.8 


120 


3/10 


0/10 


2.0 


120 


5/10 


0/10 


5.5 


120 


7/10 


0/10 


14.4 


120 


9/10 


0/10 


3 


120 


2/10 


0/10 


10 


120 


2/10 


3/10 


100 


120 


3/10 


0/10 



(R,S)-CH3 
(R)-CH3 



(S)-CH3 



(CH.) 



2'2 



i-C^Hg 



n-C^H^ 
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neo-CgHj^j^ 



5/10 
5/10 
6/10 

0/10 

2/10 
4/10 
4/10 



1/10 
0/10 
0/10 

0/10 

0/10 
0/10 
0/10 



100 — - . „ 

Sf,r-4'-SarsiSl^ current .or 0.2 ,.c. 
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TABLE 3 

Threshold Maximal Electroshock with Isobutyl GABA. 

Time of Testing # Protected 

1 hr. 2/10 

2 hr. 8/10 
4 hr. 4/10 
8 hr. 2/10 



TABLE 4 

Dose m/k # Protected 

0.3 1/10 

0.8 3/10 

2.0 5/10 

5.5 7/10 

14.4 9/10 



TABLE 5 

Maximal electroshock data: 

dose time after effect ataxia 

R (mg/kg) dose (min) # protected/ # ataxic 

# tested # tested 

i-C^H- 10 120 075 

i-CTH^ 30 120 4/5 0/5 

i-CZnl 100 120 4/5 0/5 

4 9 
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What is claimed is: 

1. A compound of the formula 



,3|2 
H,NCHCCH2C00H 



. « u . or benched allcyl =£ from 

^.r^nR^isa , cycloalKyl havinc, 

10 one to six crbon., • pO'nyL 

an. U hydrogen: methyl or carboxyl:. or .ts 
diastereomers, or enantlomers; and both 
pbarmaceuticaXly acceptable salts thereof. 

" 2 A compound as set forth in claim 1 

Wherein is »y^°^"- «a 

being 0-2. 

■ 3 * compound as set forth in Claim . and 
,.a.i„o-3-(.-.ethylpropyl)butanoic acid. 

4. The use of a compound for tr«.tin, 

■ in a patient which comprises 

„ seizure disorders xn a pa 

administering to the patient an effectxv 
the compound of the formula 
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H2NCH2CHCH2COOH 



5 wherein R is an isobutyl; n is zero, one, or two and 
its enantiomers or a pharmaceutically acceptable salt 
thereof. 



5. The use of a compound as set forth in 
10 claim 4 wherein the compound is 4-amino-3- (2- 

methylpropyl)butanoic acid or a pharmaceutically 
acceptable salt thereof. 

6. A method of treating seizure disorders 
15 in a patient, said method including the steps of 

administering an anticonvulsant effective amount of a 
composition having the formula 



,3,2 

20 H^NCHCCH-jCOOH 

2 , 2 



Wherein is a straight or branched alkyl of from 
one to six carbons, a phenyl or a cycloalkyl of 3 to 
25 6 carbons , is hydrogen or methyl, and is 

hydrogen, methyl or carboxyl; or its diastereomers ; 
or enantiomers; and pharmaceutically acceptable salts 
thereof. 
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7. A method as set forth in claim 6 
Wherein the compound is 4-amino-3-(2- 
methylpropyDbutanoic acid. 

8 A method as set forth in claim 6 

' .herein said administering step is further defined as 
orally administering the compound. 

9 A method as set forth in claim 4 

.0 Wherein said administering step is further defined as 
intravenously administering the compound. 

10. A pharmaceutical composition for 
..eating seizures comprising an anticonvulsant 
13 effective amount of a compound of the formula 



,3|2 
H,NCHCCH2C00H 



I 

R 



I croons, a p..nvX a cvcXoa.^V o^ 
...ee « .ix =ar.o„s. ^ is Hydrogen or .e«.,I, ana 
. is hyarcen, Be.hyl or carbo.cyX, or Us 
„ a ast.r,,.ers,. or e„a„tio.«s, a„a p^r^ceut.caX 
aocapta^e saXts «.ereo. an. pnar.a.=uticaX carrier. 
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11. A pharmaceutical as set forth in claim 
10 wherein is hydrogen, is hydrogen, and is 
-(CH2)^-i C^H^ as an (R) , (S) or (R,S) isomer, n 
being 0-2. 

5 

12. A pharmaceutical as set forth in claim 
•11 wherein the active ingredient is 4-aroino-3- (2- 

methy Ipropy 1 ) butanoic acid • 

10 13. A method of increasing brain neuronal 

GABA levels, said method including the steps of: 
systemically administering an effective amount of a 
3-alkyl-4-aminobutyric acid or a 3-alkylglutamic acid 
and activating brain neuronal L*glutamic acid 

15 decarboxylase activity. 



14. A method as set forth in claim 13 
wherein said administering step is further defined as 
administering a compound of the formula 

20 

,3,2 

H.NCHCCH.COOH 
^ I ' 
^1 



25 wherein R^ is a straight chain or branched alkyl of 1 
to 6 carbons, a phenyl or a cycloalkyl of 3 to 6 
carbon atoms, R^ is -H, -CH- or -CH^ and R- is -H or 
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-COOH, its diastereo»ers and enantio«ers, and .otn 
p.ara«ceuUcaUy acceptable base salts and acid 
addition salts thereof. 

,5. A method as set forth in Claim 14 

Wherein the compound is 4-amino-3.(2- 
methylpropyDbutanoic acid. ■ 

16. A method as set forth in claim 14 

A 4e A-amino-3-(2-methylpropyl) 
10 wherein the compound is 4 amino 

glutamic acid. 
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